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(54) MAGNETIC THIN FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic thin film which can simultaneously realize a 
high saturated magnetic flux density and a high specific resistance, can reduce losses caused 
by eddy currents or ferromagnetic resonance, and can show a high permeability even at a high 
frequency. 

SOLUTION: A soft magnetic thin film in which fine ferromagnetic metal particle phases not 
longer than 20nm in average particle diameter and ferromagnetic insulating phases not smaller 
than 1 ,000jif2.cm in specific resistance exists in a granular structure and shows a high 
permeability not smaller than 300 at a high frequency of, for example, not smaller than 500MHz 
and, at the same time, has a high saturated magnetic flux density of 1.3 T. The ferromagnetic 
metal phases contain either iron or cobalt or both iron and cobalt as a main component and the 
ferromagnetic insulating phases are composed of an oxide containing iron and oxygen as main 
components and contain a nonmagnetic metal element (for example, one or more kinds of 
elements selected out of Au, Ag, and Cu) which does not substantially form any solid solution 
with the above-mentioned ferromagnetic metal at a mixing ratio not larger than 20at.%. 



LEGAL STATUS 

[Date of request for examination] 09.10.2003 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAZVaiCCDA41 01 89322... 2005/05/1 2 



Searching PAJ 2/2 ^s— v? 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detaii/main/wAAAZVaiCCDA41 01 89322... 2005/05/1 2 



(19)0*H#HF/f (JP) 02) & ^ fft £fc $g (A) 



#^10-189322 

(43)&HB ¥fi8lO¥(1998)7£21B 



(BDIntCL 8 

HO IF 1/20 

C 2 3 C 14/14 

HO IF 10/12 



F I 

HO IF 1/20 

C 2 3 C 14/14 

HO IF 10/12 



(21)fflH## 


&S5¥8 -350742 


(71) USA 


000003067 










(22) tillgSH 


¥J5£8*P(1996)12£27B 




JfCgaK+^KB2MS 1 TB13# 1 ^ 






(72)Sg?H# 


ftft S£ 








««lRflU#*#^K^fifi 2-20-3 






(72)SW3# 


38 3**1 








-gWM\httTV±f!3&A*llimvr7 -41- 








305 






(72)56W# 


it— 








m^ffit»*KB3Wa-TB13S 1 - 














<72)fSgH# 










*^!5«t>*|Z 0 #«-T B 13# 1 Wr4 - 











(54) gsigo^s:] mmm 



(57) 

[^•r-<*p®] #269§©ws«, -mtmwmm.t 

7-3.5-fl|jftr'??l5EL/. m«5 0 OMH zfcl±©iS 
^{C*il>rfe 3 0 0 W±<PiB<,>jgfiB^£in-r£ £ 

cc. i. 3Tu±<Dmf&mffij&mf£zm?zmmmm 

•T, St!S14#S<fc»)^^bLK:<C^i5Stt#ll7C* (01 

u , a g . c u © i as«±) * 2 o m+%y.T 



(2) 



m^m i ] wm&imtiki&m* 1 o o o « qom 

mmft i o n mUT^&&zt*w®.t-§rhn?m i 
[is*! 3 ] mmmMmtmmfr®ite£u ! ?'vi' h©* 

"T , J: 0 iit&itLic < l >#$tt£@.7C3pt©4> 

js i ~3 oi»fh4> i mic§m<Dffi&mm. 

u, As. Cur*SCi*«F«i-3-5»*Sl~4<0 

t»rti*>iaK:ia«©88tt**. 20 

[0 0 0 1 ] 

mc. mm&-c<Dmmtcitfmrj;M%.^v k. aim 

[0 0 0 2 ] 

[«£*©&«] *T-«ss©/j^bccitttor. 
nrc^„ m{isa«^f FicfctvrB. *<Dttffla« 30 

$tf>«Iffi©g!+MH z 36»6fiC»fl*K:«»5MH z «± 

^^-tc^rfc. i^jsi^t^©>^it;*5*j6e.ti 

-CV-5. Ua>L&J&*6. ^pLKN i F e^#^©S6*© 

k . c©=fc ^& sjai&Miiscsttfc-c # & t, > i 1 » 5 it & # 
s. 

&o *r»«atai5fe««sKcc-o(,>"c*st. mmm<D 

mmiltH6ttMtn,itK.J:r> -CflS« 3 ft So * fc5£?Stfcft 
t»S*14»»*tt#TSC £«:«!: <t DftJHftfflltcS' 

8tj&irs&©-c&.5>„ 50 



WHH* 1 0- 1 89 3 2 2 
2 

[0 0 0 4] iC57, »l»Jt«la*l^tt»teW«£ 

s«i£*st-r t ©r & s 0 

[0 0 0 5] - 2 6 1 0 5#&«tC 

B> TFe-M-Oj (M«3 A^7U^te<fct>*4 AJ^tc 

[000 6] S/c> *5fP3¥4 - 6 2 8 0 6#&Wctt. 
TCo-M-Oj (MB3 AjSStcSR, 4AfcOT3RfcJ:tf ; 
5AJ!S7C*^6iM^5nn€»-SJW±©7tm) -c*sn 

[0 00 7] Ch^0^7-^-iS*^-5t«I 
Fe. CoO<t5&3S56tt^»l7C«. IS!Smtt# 

[0 0 0 8] C©5i^14ffli#!SttK{[:^»g^tg^ 

**Wf£^g*4MAG-9 6 - 1 5 8fC«fcti«. TCo 
-M-OJ (MilTGe, Sn, Si, A 1 ) S©^ 

7x a 7-MiK*ii,>t. MiMBwoafejsaaKi (apt. 

M©K{t©0^-r^©^ffi) {C«fc»J. »RSSti4BH«Jfi 
3^&D, C oHfc»04^!iOi^#^Mr*5 

*fc. rco-Ai-oj S©^7-^ 

[0009] sr. ^^4ta t #w&mitwtmmm 

b. ^<Dmtmmt<Dfcmam^<D%m^m<om^ 
3 -a- s c t aii&sr * -5 ^, $fe^WB*^^i*-c* 

S/-CJ5CC. *©«^*i«D3-a , '5 itt*m»Jl!ttfi*J«iJ> 

[0010] — #Pa¥6 - 2 5 1 9 3 9-^(C*jC>T 

ftTt^So CCT, Fe.NBl. 6 T <tt<^ J; 5 ^Cift 
^fnemSS*^-^?Si5Sttf*-e*> 0 . 4>"3a F e 
S©2 0~~6 0%^(Sfit>rCi-5.Ci*>6. 1. 78T~ 
1 . 9 1 T t c » 5 «fc -5 ^KltfRfiB^mit® ffK^^H 3 
nrt^So UiPLUififb. WIBF e,N©l:tlSJa*^< 

*i->ci*e,, tor ©tfcffiinBSiSr 4> l o 

0 u QaM&lcMifrj:i,>k ^B*Mofc. &*5. F e 



3 

C tlifi±Wm<0 6 0 % £ *> * & C t if 

X. 2 0 0~3 0 0//QonWTr-S)S^©<i:»S)3tl 
£. 

[0 0 1 13 

imffiK. ts^x&mz n/tpii^^-r *< < & <* tut i> 

LX. ftttifc. ^SSftftqjtcjrsa^^fiiiS-r^iife 

•sct^swi-r-s,, io 

[0012] 

ISlffltKlofc. BP*>. 

( 1 ) fttttt&JKtI<!:J*tt$i#s 1 0 0 0 u QogLbDtt 

^<D¥B)«tS*5 2 0nmHK*6Cit«iit48 

[0013] ( 2 ) ffTIB&ttf^Mi«ttjft?£&IJItt 
•TO^!teS*M 0 nmfelT-C*4Ci4iRf»4-r-5 20 
( 1 ) (DtttHUL 

[0014] ( 3 ) HtjIB^Ktt^dtB^fciO'n^'^ 
h©t£©4>&< i & 1 MSS^^StifiXTESi L. 

-C2>£C<!:£#g!c<b-r3 < 1 ) (2) CDttffit 

B. 

[0015] < 4 ) «ir^fiB&^&3»ftCcS«ft« 
S ( 1 ) ~ (3) ©0>r*l*MDfiB14*gl. 30 

[0016] ( 5 ) mriB^^tt^diUMWKa^^ 

JWAu, Ag, CuT*SCi4«titS (1) - 

(4) <ot»-rti36>©fiaffi»n. 

[0017] 

mm] *IHB«:«fch«. £«tt : F<D¥J4jf4S**2 0 n 

^ia^-KKtre^ES-liiCi'C. W*.tf5 0 0M 
H z JiLhOiSJa&CCfcCvC fe3 0 0 tt±©SC»afia^* 
ttL. cticcaitri. 3 T«±<o*»Wi»JR«R*W 40 

;U f- <Z>cp©4>Sc < £ & 1 HS£igflt(SjniK<!: U ^fiS 

(WiHAu, Ag. Cutfi©4>&< 4& IMS) £2 
[0018] 50 



&ffl¥- 1 0- 1 89 32 2 
4 

[#638©S«fc©»*g] ^^K«i^1±SlS«y7-* 

7-t&££}#o4>©-c&f). 3f^©«iatt^giti**tjc. 

J:«5»6*i5&©-e*>-5. J:»J»iB«ctt. C©6Stt?SS 
«. ^6Stt^flffi41:tig!n*5 1 0 0 0 y QcmW±©^68 

ttttitta^ esci -c&i&s ft s *>©-c& 9 . 
[0019] .toftftmicB. wixifMi^tifc 
®i4*?K#flt/&;*ft£„ bp*;. m<$kmti:£m&i L fr?> 
©<&©**» 6n£„ coi^&^a^-iiws 

Jrt>tB. &ft/cifc«JSlt14£^r ££«>«:. g£*«fB 
S-r-2>fe©ctSti-r(,^ /c WlSfilSSSmg £ igibffitn £ * 

[0020] mnz<D&m&&mtt*:ffii&-?h£mt LX 

©§*£ fctt h ©niffe&js-?> c n 6<d#**s»» 
(STC^iO. f^aiS4i'2.fte©7t;3R ; &$Wf SJr5&cbfc 

aWSKBlOnmtIT) CCT-5C <h*iSf JSt?* 
-€-©^&SAi±l2©fii (BP%. 2 0nm) <fc«5 fc 
^*t>i#«:B. ^S?SmS*tt©^SP©fc*Cc®c?5SM 

». Xitgin8f{cj:s^fii$i*i6©#wfii-?>sas^ia 

«{CJ;€»il^©ifS^4 Crf#e»n/c:fil?:fg-r b<DX$> 

[0021] *&wicis^xm^t>tiz i &Mm&mmu 
«±©4>©^jijR .tfflsn^. -e©j;bffiin:^ 1000 

*)> -e©^4L.-C«^!NFl4^^b-rSc4(C)S^ 0 
[0 02 2 ] Bufe5SSS14itei»(*ffl*«^Sl5f*4i L/-C 
ti. Mx.tt&<DmitVtX-i!bZrF e, O^^ffl-T^C £ 

iSttJg^fttBi ir«. mtiOr F e,0, ftiWCtttt 
< > ^©Kfb^tB^^gPWtC^OJ; ^ (CLfc. r F e - 
OJ m<D0^mim<Dh<DX$>-oXhJ:^\ £tc. ffe© 
tttt&Kltfic. «*.«. Fe 3 0 4 , ZnFe.O,, Mg 



coo23] $ e»5c. 7&mtc%&v&&mvz*s\,*'c 

i> 1 fiffiS: 2 0 M^%«T©SH^-C^W3 # S C t&M 
[ 0 0 2 4 ] CCt, r®{®tt:£« < h|lf?WtC@igf* ; Sr 

j&s-a-rj t». a&f*&:£<fl£j&o&i>*§-&©ffe«:. 
Hainan bm^-yoi^rt'pii^m^h^tsct^mm 

%£|SS«£UT@?§{*£ff?l&U a^UhKWO'TBl 10 
0-1 2%£IEK<t l/tlSfl:?:^*^. C©J:-5 

[002 5] fcfe. Ml&CD^SStt^JSi^KWJcHjgf* 

T-hcDV^-^-wfe (bp*;, SMffltit) tataac 

?:-rSCitCj:0, ttfnfiBSIWKiTtf 4 C Mean* 
"T. ttJBt/i*t><ET3tt&C<fc#>6, -£©^Jjn«£ 2 0 

l*^JS7C^4atR - r'5Ci4>nJtB-C*S*^ ^©"£©2 

[0 02 6] tt*fctta/<;Uh*^JiS^i-r*3IB»tt& 30 

#W«***BMI:*J «fc t>W»#tt©j©i«:*?jSft ^-5 - 

Au, As. Cu4fi«Ci*stt4. 
[0 02 7 ] ^I^CCft&ttttttftKK. «*«SI£14 

I»f4ci*it?*5. ii«#©SJ£tt*^v£7£K:*5i<> 

-» . > -1 m*tma z^. i. *o -r. ^ _ut- Vt7 ^.n. At _ A* ... L -r* 

[0 02 8 ] — &fiBf£^£3ttB1£tt{l:&f&4a*£' 



(4) *3fP3¥ 1 0- 1 89 3 2 2 

6 

±ftJ:^>T. 2|s:»WCC^4l>:B514WJS*JS8Jft3ti4. ft 

[0029] Buiax/^^^Ragfcafflsnsx^-^^^ 

ffi* ©flM* (C«IR Sh5t>®Bftl>. * ©J&J!1E!f©JSI£ 

t>rBifg©M& ) &S6-rc£&-e$s„ c©a«fln^*s 

« . WMt6M<D*&ftifi *5CiA^, 200 'C 

feiT©esflra^^s* oc>. 
[0030] *m*K%zwmmmt. ^tmrnm-H 

a-r-sc tic £ -^rttiiSH k£tf#-r 5c <t k-e^s., 
[0031] *^i§cc^5®c?si4auBi«. f&mu 

K. c©*cM»^Cc&*4JfcT^Kjfi^tttt*ffl* 

%m-?z> ct&ibz fc^tc .300 'c&rF<Dm&-cmm 

tf "5 C i K <fc 0 g»R *SJ£U! l> fc«te«C « . y 5 - ^ v - 

ife^o C©K*©ffi«5tCCj;«3. ga«n8*s?s©ffi 

[0032] 

[0 03 3] SdWWtir f7WhB>^»*iSi 

[0 03 4] »ffi«m$0. 5mm©3-^>^ttS!S 
□ a D #-^7 0 5 gc^^XliU^'rV"*-^ 

[0 035] ^-y 2» Hi. OS1 0 0mm©f$ft*fc 
^a/-?^ h©^-^ v hie. TFe,0,?^', Fe 
-B (8 0 : 2 0 a t%) ?y7\ Au (^) fedrO'V 

[0 03 6] cc-c. ias«{c*»tf4Au«. H;teJ:0' 

[0 03 7] tb««tC*5W4V«. tttC»l/T@ 

^f**?f^-r s #NStt^R t l r mm s ntc 0 

[0 0 3 8] Fe-B(8 0:2 0at%)f? 

[0 03 9 ] encc^tor, r F e 2 0 3 f 7 tbffitJi 
B5 00 0 ^Q crrfcUi-C* 9 . iE*tt»fflltt*J5e^tBr 

[0 04 0] ^^^SiaiLttt«7J^> 



(5) 



10-189322 



8 



[0041] -smmmm (mm&6 . i > (co 

[0042] «Mf*f4K-«l&MIt:fr14£tt^T£fc 

SSB(C^tffC2 50 Oe <Z>ttJ*£li&jR<t'«OkAJ& 
SGCfcOEPflnL/c WIl/-Fttft2-4 0nm/ 
#-C* 0 . )®J5«MfiS»WfflK:«^ 1 OOnmiL, & 

j$-r e p m a cc j: s»?s^*Tffl <t tbfietso*fis«^tt 

©MiffliCW: 1 u m £ L/c 

[0043] W!e«Jg!#ftttJ&)gL.fc£ *©tt»T?«T 

[0044] < 1 ) fflfi£^*f«^tf 7 * - Kf&#ifc&£ 
(RBS) tei^Xi^Y ^ar^-fif- (EPM 
A) ccj:i3tTofc 0 

[0 04 5] ( 2 ) ttffifip<D{M£»£{«4 MK^&tC J: 

[004 6] ( 3 ) ttffiGSJRffiKB s tm&*>H c ©1'J 
£KS«M*ft£flBftit (VSM) JCfcOffofc. 



10 



*20 



: [0047 ] (4) mMmu<Dfflm.tCrH,*XiW7ls)V 
>?£(C«fc9 5 0 0MH zK*iC>rtf^fc 0 
[0 04 8] (5) ffifittSDUaa*?HiRtt (TE 
M) fC<££tl!g*i<fcD>'Xilf[II$r£ (XRD) frhls*.^ 

[0 04 9 ] r«2jKjj3ftri,>Si 

*$9 r*2j fcfc^-c. ff*.t*JtJIMifco(,» 

r*€><b. TFe-08j ifB«3tin>S©«. O* 

W. it«WK:o<,vc4>ra*-c*5. 

[0 05 0 ] «±©IS**6*»9!©Sft*«9!W-C* 
•5. BP*>, T«2j {C*JW5HJ6FII1 -9*JtK«l 0 

[0051] ^mm^mmmdc^mt. ^mtas^x 

[0 05 2 ] 
[fftl ] 







-V* K rFoZOS 


Fe-B 


MUM 




«* 


1 


mmm 


** 


1 0 


0 


0 






2 


mmm 


tut 


1 5 


0 


0 






3 


mmm 


4Ufc 


1 0 


0 


A ci : 0. 


5 




4 


mmm 




1 0 


0 


A u : 1 . 


5 




5 


mmm 




1 0 


0 


A u : 1 0 






8 


mmm 




0 


0 


0 






7 


mmm 


mm 


0 


0 


Au : 1 0 






8 


mmm 




1 0 


0 


0 






9 


mmm 




1 0 


0 


Au : 1. 


5 




1 0 


itm 


«ft 


0 


0 


0 






1 1 


AtM 


ttft 


1 0 


0 


A u : 1 5 






1 2 




Mil 


5 


0 


0 






1 3 


itnm 


mm 


0 


20 


0 






1 4 


ttmm 


mm 


1 0 


0 


V : 2 0 






1 5 


ItlftM 




0 


0 


a 






1 6 




«3/<^ K 


0 


2 0 


0 







[0 05 3] 



(*) 191 0 0minO»-y ? hi<|)?--i^D)ailtJ»T8aL*:. 

[«I2] 



9 



(6) 



ftfflW- 1 0- 1 89 3 2 2 
10 



K*»« ■** Bs Ho p U D 

a t % T 0e tiQsm - nm 



1 


mmm 


Fe 


-08 


1 . 


7 


1 . 


9 


7 50 


550 


9 


2 


mmm 


F e 


-O 1 2 


1 . 


5 


1 . 


2 


98 0 


6 50 


8 


3 


mmm 


Fe 


-08 -Au1 


1 . 


6 


0. 


8 


740 


6 60 


5 


4 


mmm 


Fe 


-08 -Au3 


1 . 


5 


0. 


6 


650 


7 50 


5 


5 


mmm 


F o 


— O 8 — A u 1 2 


1 m 


4 


0. 


9 


5 0 0 


5 5 0 


4 


8 


mmm 


Fe 


-01 0 


1 . 


6 


1 . 


5 


600 


5 2 0 


7 


7 


mmm 


Fe 


-Ol 2-Au8 


1 . 


3 


0. 


9 


550 


6 80 


4 


8 


mmm 


Co 


— F a 5 — O 8 


1 . 


4 


1 . 


1 


5 80 


600 


8 


9 


mmm 


Co 


-Fe 5-08 -Au 3 


1 . 


3 


0. 


9 


600 


6 50 


4 


1 0 


ttmm 


Fa 




2. 


1 


4. 


2 


1 S 


40 


45 


1 1 


it Ml 


Fa 


-08-Au 2 2 


0. 


8 


2 6 


280 


30 


4 


1 2 


ttfttt 


Fe 


-OS 


1 . 


8 


1 2 


1 50 


5 0 


3 2 


1 3 


*tnm 


Fa 


-B5 


1 . 


6 


5. 


4 


8 0 


70 


25 


1 4 


itnm 


Fa 


-09-V23 


0. 


9 


3 2 


2 90 


50 


3 1 


I 5 


ttmm 


Co 




1 . 


6 


4 . 


8 


1 5 


3 0 


4 2 


1 6 




Co 


-Fe 20-B 5 


1 . 


7 


3. 


2 


65 


1 20 


2 7 



[0054 ] mmcmiis-c, : <&nm, »»i42wcj:s»5fc*ffi« 



